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shaft, and tlie friction pulley belonging to each rope is provided with
a friction clutch, ^vhich connects it to the driving shaft, aad disconnects
it at will. Shunt-wound continuous and three-phase motors are the
most suitable for this class of -work, but the same difficulty arises
about reducing the speed. This, however, has "been easily overcome
by the interposition of second motion shafts, between the shaft of the
motor and tie driving shaft of the haulage. The question of starting
against a heavy load does mot often arise here, as the whole of the
haulage ropes can "be disconnected when starting up by means of
their friction clutches. Figs. 135 and 136 show forms of friction
clutches, and Jig. 137 the arrangement of two or more on one shaft.
Plate 27A shows an electrically driven endless haulage plant.

Power required for Endless Rope Haulage
Where electric driving is being introduced to take the place of
driving by steam; compressed air, or ropes, the simplest method of
finding the power required is to indicate the engines that are doing
the work by the method that is being displaced. Bat where the
haulage is being laid down new, or "where there is no opportunity of
obtaining an accurate measurement of the power being taken, the
calculation is a very simple one to find out what power the motor
should be capable of exerting. The author would again warn, those
who have matters of the Mud in hand, against the common failing of
allowing too little power. It is too often supposed, when electricity-
comes on the ground, that it will do the work with a lass expenditure
of energy than other power. Where electricity has the advantage in
mining work is in the smaller losses in transmitting the energy.
Steam, for instance, which is now almost obsolete, but which was
employed very largely thirty years ago for transmitting power in
mines, is subject to very heavy losses from condensation in the steam
pipes. A large portion of the steani which should perform work in
the engine driving the haulage or other apparatus is converted into
water on its way to the engine it is to drive, and is then not only
useless for driving, but is often a danger to the cylinders of the
engines, and to portions of the steam pipes. Compressed air is also
subject to very heavy losses, principally owing to the leakage of the
air which takes place, from the pipes which are transmitting it to the
engines it is to work. As mining engineers know, to their cost,
the floors of a mine are constantly working, constantly changing
their form, and bringing excessive strains upon, the joints of pipes
wMeh lie on the floors, with the result that leaks are frequent, and
the aii delivered to tie engine ia-bye is very nrach less than that
wm impressed for the purpose on the sorfaca To calculate